This paper analyses environmental and socio-economic barriers for plantation activities on local and regional level and investigates the potential for carbon finance to stimulate increased rates of forest plantation on wasteland, i.e., degraded lands, in southern India. Building on multidisciplinary field work and results from the model GCOMAP, the aim is to (i) identify and characterise the barriers to plantation activities in four agro-ecological zones in the state of Karnataka and (ii) investigate what would be required to overcome these barriers and enhance the plantation rate and productivity. The results show that a rehabilitation of the wasteland based on plantation activities is not only possible, but also anticipated by the local population and would lead to positive environmental and socioeconomic effects at a local level. However, in many cases, the establishment of plantation activities is hindered by a lack of financial resources, low land productivity and water scarcity. Based on the model used and the results from the field work, it can be concluded that certified emission reductions such as carbon credits or other compensatory systems may help to overcome the financial barrier, however the price needs to be significantly increased if these measures are to have any large-scale impact.
Introduction
India contains vast tracts of land which are classified as wasteland; these total approximately 64 Mha (NRSA 2005) . Wastelands are degraded land, with the degradation process defined as a decline in soil quality with an attendant reduction in biomass productivity and environment moderating capacity i.e. the ability of soil to perform specific functions of interest to humans (Lal 2004) . It is estimated that the average Indian wasteland has a biomass productivity of less than 20% of their overall potential (Ramachandra and Kumar 2003) . Despite attempts from the Indian government to reforest the lands through programmes such as the Social Forestry Projects and Joint Forest Management, the current rate of plantation is inadequate considering what is required to cover all wastelands within a reasonable timeframe (Ravindranath and Hall 1995) .
According to Balooni (2003) the planting of India's wastelands is not only being considered for environmental reasons, but also for the anticipated benefits to the economy. The implementation of plantation projects on wasteland is hampered by social, environmental and economical constraints. Soil degradation processes on wastelands have severely reduced the soil's organic carbon, which is primarily induced by a combination of low biomass productivity and excessive crop residue removals. At the same time, low soil productivity, together with financial difficulties such as a lack of funding and long investment periods are themselves barriers to the implementation of plantation schemes (Ravindranath and Hall 1995; Balooni and Singh 2003) . The causes of land abandonment are a complex mix of social, economic and ecological factors (Cramer et al 2007) . Overgrazing and fallowing of land, as a result of inadequate rains, drive the land degradation and increase the wasteland areas in Karnataka as well as elsewhere in India.
Following the ideas of the general forest transition model (e.g Mather 1992) , India has increased its forest cover from its all time low. This increase can, according to the model, be a result of less dependence on forest resources driven by a more mature economic development. However, in the rural areas of India the dependence on natural resources in general is great, hence the national expansion of forest cover can compete over land that is in demand for other uses, or it can benefit two purposed. In India's submission to the United Nation Framework Convention on Climate Change regarding ways forward for reducing emission from deforestation and forest degradation (REDD), it is proposing a strong conservational component. Due to the national forest circumstances with a halted deforestation and increasing forest cover, India has actively promoted the concept of 'Compensated Conservation'. As a mechanism, India has proposed that REDD should compensate for reducing deforestation as well as I) stabilizing forest cover and II) conserving and increasing forest cover (UNFCCC, 2007) . With these circumstances in mind, India will need ecological restoration of less favorable lands to meet the need and ambition that the country has.
The introduction of certified emission reductions, or carbon credits under the Clean Development Mechanism (CDM), or other financial systems such as payment for environmental services or voluntary carbon offsets (Rosa et al. 2003; Taiyab 2005; World Bank 2008) create opportunities and may potentially provide incentives to re-vegetate the wastelands. The mitigation potentials of these financial systems, as well as the environmental and socio-economic factors that influence their realisation are not well known due to the short time span since the emergence of the systems. The carbon market has rapidly gained traction, the questions and the answers related to the implementation of projects and marketplaces have become increasingly important to investors, policymakers and environmentalists (Hamilton 2009 ). The definition and analysis of possibilities and constraints for plantation projects at both local and regional levels will help policy development by identifying areas where the plantation process may need to be altered or simplified. Albeit a simplification, the use of regional baselines (Sudha et al. 2006 ) may lead to more approved methodologies and additional registered forestry CDM projects.
Efforts in India to put together plantation projects for CDM, particularly by industries but with local farmer involvement have gained results. During 2009 and 2010 three forestry CDM projects have been registered in India, which make India the country with the most forestry CDM projects (UNFCCC 2009) . There are few other projects at different stages of development wherein either abandoned agricultural lands or village commons and degraded forest lands are being considered for plantation activities under CDM.
To analyse the potential for plantations on wasteland, based on an agro-ecological zone approach for constraints and potentials of environmental characteristics and socio-economic data, is one method of improving the knowledge in this field, as exemplified by Ravindranath et al. (2007) and that will be adopted in this paper. The paper identifies and analyse environmental and socio-economic constraints for plantation activities on both local and regional scales, with an emphasis on the plantation process and local sustainable development. The potential for wasteland development within the CDM or other financial systems was evaluated by looking at different land uses and various forestry options in four different agro-ecological zones. The land uses chosen are natural forest, plantation, agricultural land, grassland and degraded forestland.
The questions raised are:
 What are the barriers for forest plantations in four agro-ecological zones in Karnataka?
 What would be required to overcome these barriers and thus enhance the rate of plantation and productivity?
 Could the CDM or other financial systems become an instrument for promoting plantation in Karnataka?
Study area
This study was conducted in the state of Karnataka in southwest India. The geographical area of Karnataka is about 19.05 Mha, of which roughly 3.06 Mha (i.e., 16%) is covered with forest. India has a diverse pattern of temperature, rainfall, soil, vegetation type and socio-economic conditions and has adopted the principles of agro-ecological zoning (FAO 1981; FAO 1996) . This study uses the FAO agro-ecological zone classification, which is based on the length of growing period concept. This, in turn, is derived from climate, soil and topography data and evaluated using a water balance model and knowledge about crop requirements. The agro-ecological zone (hereafter referred to as the zone) approach has been globally adopted for assessing the growth potential of crops and can also be extended to the growth of forest or plantation biomass. The use of zone classification for this assessment is logical due to the geographical differences that greatly influence the potential of any plantation activity. India has categorised its entire geographic area into 20 zones, four of which will be included in this study ( Figure 1 ): zones 3, 6, 8, and 19 (Table 1) . Table 1 somewhere here
The state of Karnataka is diversified, not only when it comes to the physical geography but also with respect to its climate characteristics. The four zones differ in both precipitation and available water capacity. The diverse rainfall pattern is not only dependent on the season -the area receives 80% of its rainfall during the southwest monsoon period -there are also geographical differences, with the costal zone (19) receiving more than 1700 mm/year, while zone 3 on the central plateau receives only 1200 mm/year.
Approach and methodology

Collection and processing of land-use data
District wasteland data for the years 1994 and 2001 were collected from the National Remote Sensing Agency (NRSA 1998; NRSA 2005) to obtain the total extent of wasteland in Karnataka. The collected data was later compared with historical data to analyse the current wasteland development. The plantation rate was estimated based on the annual area planted under different species as reported by Karnataka Forest Department annual reports (KFD 2003) . The carbon uptake rates of above ground biomass and increases in soil organic carbon were compiled from a survey of the available literature for the given zones as well as for different plantation management systems, in this case long and short rotation plantations (Ravindranath et al. 2000; Ravindranath et al. 2006 ). Biomass growth rates and soil carbon uptake rates for different zones and different plantation management options (short rotation, 7 years and long rotation, 40 years) were compiled from the literature (Prasad et al. 1987; Ravindranath et al. 1992; Ravindranath et al. 2000) .
Stakeholder interviews on wasteland use and future potential
The semi-informal interviews with key informants were conducted to assess the socio-economic factors affecting the usage of the wastelands (Mikkelsen 1998) . One key informant from each village was participating in the study, eight in total. The key informant was either the chairman of the village forest committee or a person in a leading position in the village. The aim of the interviews was also to assess the availability of land for plantation purposes from a local perspective, to receive information regarding the usage of the existing forest from the people directly influenced by a plantation project and finally, to estimate the potential for the villagers to play an active role in such a project. The interviews consisted of a set on fixed questions and possibilities to informal conversation. Amongst all the interviews provided information about how the villages viewed the plantation projects and their willingness to be involved in further development projects. Potential areas for plantation projects were also selected. The land quality in selected areas varied from rather good to bad within the wasteland categories. A total of 17 wasteland areas 1 were assessed, together with nine plantations 2 and two areas consisting of natural forest land and agricultural land. the Walkely-Black method, nitrogen (N) using the Kjeldahl method, phosphorous (P) using the Olsen method, cation exchange capacity 3 and particle size (Landon 1991) . The particle size distributions were measured and expressed in the form of the sand:silt:clay ratio ( 
Assessment of financial incentives using GCOMAP
To estimate the future investment necessary for plantation implementation and the effect of those investments on the plantation rate, the Generalized Comprehensive Mitigation Assessment Process (GCOMAP) model was used (Sathaye 2005) . Sathaye (2005) describe the model as a dynamic partial equilibrium model built to simulate the response of the forestry sector to changes in future carbon prices. The general equilibrium models mostly rely on a few global data sets. One goal of the GCOMAP model is to make use of detailed country-specific activity, demand, and cost data available to the authors on mitigation options and land use change by region. The model establishes a baseline scenario that has no financial revenues from carbon (US$0 per tC) and represents the current plantation rate in different zones upon which the future development is based. Using this as a starting point, areas under plantation for carbon mitigation, the overall mitigation activity and the potential for the period 2005-2100 was assessed. The input data for the model are presented in table 2. GCOMAP simulates the response of uses of forest and wasteland to changes in the carbon price at different plantation rates and estimates the amount of additional land brought under the mitigation activity above the baseline level.
Table 2 somewhere here
Three additional carbon price cases (US$5, 50 and 100 per tC) were considered in this assessment.
The carbon price used in the baseline scenario represents a present-day approximate carbon price from voluntary projects, where voluntary forest credits range from 6.3 -7.7 US$/t CO 2 equivalents, including projects of afforestation/reforestation plantations, afforestation/reforestation conservation, forest management and avoided deforestation (Hamilton et al. 2009 ). The other two price scenarios are higher and more in line with the European Union emission trading level which have varied between 10-15 US$ for 2009 (ECX 2009 ). The carbon monitoring cost was set to US$1/ha/year and applied to all the carbon pricing scenarios except for the baseline, where no carbon monitoring was required.
Result
Land-use pattern in the agro-ecological zones
Approximately 1.4 Mha of the total area in the state of Karnataka has been identified as land which is potentially available for plantation projects, representing 7.1% of the total wasteland (NRSA 2005).
This area was included in the model as potential land for plantation projects, with distribution among the four zones based on their percentage of the total area (Table 3) . Compiled literature data from across Karnataka suggests that plantations established on wasteland have considerably lower biomass growth rates than natural forests or plantations on private land. For instance, in zone 8, the biomass productivity in plantations on wasteland varied from 1.4 to 1.7 t/ha/yr with a mean of 1.55 t/ha/yr, while they were considerably higher in plantations on farm land i.e., in agro-forestry, where the productivity varied from 4 -11.1 t/ha/yr with a mean of 7.55 t/ha/yr. The natural forest in zone 19 had a mean productivity of 4.85 t/ha/yr, according to our references (Prasad et al. 1987; Ravindranath et al. 1992; Ravindranath et al. 2000) .
Environmental and socioeconomic barriers and incentives -a stakeholders perspective
During the interviews, the eight key informants identified several barriers to, and merits for the establishment of plantation activities on their land. The issues discussed were not ranked, however pointed out several times. The villagers identified lack of water and soil quality concerns, meaning that the plantations would use too much of the already scarce water resources in the villages as well as extract nutrients from the soil needed for other crops. However, the erosion rate would decreases after the establishment of a plantation, the infiltration capacity increases and the plantations contribute to better local climates which are clear incentives for a potential implementation of a plantation project.
The villagers point out that plantation projects on privately owned plantations on wasteland are welcomed by the villagers whilst the experience shows that plantations introduced by the government are occupying too vast an area of the village. The results also indicate that the plantations already established in the villages do not have the same soil quality as the natural forest.
When the key informants were asked for their opinion and experience regarding plantations projects and their possible involvement in such a project their response was more or less similar regardless of the geographical location. Many of the villages have had negative experiences of governmental plantations, where neither the revenues nor the harvest have benefited the locals. However, previous plantation activities have increased the rate of employment in the villages. Even though the villagers do not manage these plantations themselves the accessibility of forest products increases with the establishment of plantation activities. The villagers state that they are interested in, and have the capacity to invest their time and devote land to an eventual plantation project, as they see a plantation on the wasteland as an investment for future needs. The villagers would prefer a mixed plantation with natural species and would like to receive an income, as well as pulp and fruit yield from a potential plantation on the wasteland. Such a project would ideally be locally rooted and managed by the villagers. However, financial resources are scarce in the villages and the funding needed for the establishment plantation projects are not locally available.
Wasteland quality
4.3.1. Soil
The results of the soil analysis (Table 4) show the differences in soil organic carbon, nitrogen, phosphorous and cation exchange capacity and clay content between the different land-use systems. All the investigated parameters have lower mean values in wastelands than in the natural forests. The plantations have a higher soil organic carbon mean value, cation exchange capacity and clay content than the wastelands. Table 4 somewhere here
The carbon content, cation exchange capacity and clay content are higher in the plantations than in the wastelands of zones 6 and 8. In contrast, all parameters in zone 3 are lower in the plantations in (Table 3) , while the natural forest category has an average available water capacity of 188 mm/m soil. Table 5 shows that the natural forest is significantly different in terms of organic carbon and nitrogen both to the plantations and the wasteland. The wasteland is significantly different in terms phosphorous compared to the plantations. The same relationship can be seen when newly established plantations are being compared to older plantations. In AEZ 8 all the parameters show a significantly difference between the plantations and the wasteland. The result indicates no relationship between land use and CEC levels confirming Saikh's et al. (1998) measurement in Orissa, India. The USDA analysis divides the wasteland category into grassland and degraded forest land and compares the result with those for plantations and agricultural land (Table 4) . It also gives an assessment of the environmental barriers and potential for plantation activities. The grasslands and the degraded forests show a high degree of erosion and have less soil cover than other land-use systems. The degraded forests hold some tree cover, but not enough to be defined as a forest under the rules and regulations of the CDM. The grassland has a small amount tree or shrub cover. This makes the grassland ideal for plantation establishment, since no vegetation needs to be cleared prior to the plantation. The impact of erosion on the land is low or non-existent where some kind of land management has taken place, such as plantation or agriculture. The USDA analysis shows that the wastelands with largest areas of erosion are located in zones 6 and 19, which have a total of 10% erosion in each zone (Figure 2 ). Figure 4 shows the rate of plantation activities with different carbon price scenario model runs according to the GCOMAP model. An increase in the carbon price from 0 in the baseline to 5, 50 or US$100 per t/C sequestered would, as expected, increase the plantation rate. For all the zones, the rate of plantation activities would be higher for a short rotation management period than for a long rotation management period, regardless of the carbon price. The increase is larger in zones 6 and 8 than in zones 3 and 19 for the entire period. The difference in the planted area between zones 6 and 8 is more than twice the planted area in zone 3. For the short rotation option in zone 8, a maximum planted area of 0.3 Mha is reached by the year 2100 (carbon price level US$100/tC). The results show that with US$100/tC all the wasteland will be under plantation prior to the year 2100.
Assessment of carbon price incentives
Figure 4 somewhere here
Increases in the carbon price from 0 to US$5/tC would only create marginal increases in land area planted. The largest increase in land under plantation activities by the year 2100 was obtained at this price for the short rotation option in zone 6, where the increase from the baseline scenario is 6740 ha. The smallest increase (2500 ha) was obtained for the short rotation option in zone 19.
Illustrative recommendation for a possible CDM strategy
The illustrative results of this study make it is possible to give recommendations for a potential CDM strategy (or other financial systems) in the state of Karnataka. The current carbon price situation seems to be insufficient as an incentive for the establishment of plantation projects. Higher prices or additional incentives are required. The zone approach can be useful in feasibility studies and evaluations of plantation activities. The four zones considered in this study show several similarities when it comes to both climate and socio-economical factors. The interviews show that plantation activities are welcome and needed in all four zones. A future increased temperature, lack of financial resources and limited water availability are the main barriers to the establishment of plantation projects. The wasteland availability, USDA, GCOMAP, soil quality and available water capacity local socio-economy and finally local barriers analyses reveal were incorporated in a comparative table to resent recommendations regarding future plantation projects. Depending on the requirements for a plantation project, different zones will be more or less suitable. For example, the results from the USDA analysis show that zone 6 is most affected by erosion in comparison to zone 8, where erosion is a minor problem. The results from the analysis regarding, USDA, GCOMAP, soil quality, AWC, for plantation Plantation activities can either aim at wasteland rehabilitation, preferably targeting areas in zone 6, or aim at maximising productivity, which would mean targeting areas in zone 8. When the available water capacity is taken into account, zone 19 appears to be the most favourable and zone 8 the least favourable. An evaluation of all parameters investigated, including the carbon content, cation exchange capacity and clay content, would point to zone 8, having significant potential for rehabilitation According to the GCOMAP results, zones 6 and 8 seem most favourable since an increased carbon price would result in the highest increase in the plantation rate. A synthesis of the results of the different analyses point to zone 6 as the preferable zone for plantation activities, followed by zones 8 (Table 5 ) and 19, with zone 3 being the least suitable. Table 6 somewhere here
The analyses carried out in this study confirm the degraded state of wastelands, with low productivity and hence low incentive for usage. Overcoming the environmental barriers will require large investments. In addition to the financial barrier at the local level, water shortages and low land productivity are also important factors which limit plantation activities.
Discussion
According to the NRSA (NRSA 2005), the availability of wastelands in this area is substantial.
However, poor land quality and low water availability are two of the greatest environmental barriers to plantation projects in the area, as indicated by the results. Plantation projects can facilitate soil rehabilitation and enhance the soil carbon content show several experiments with well selected trees and intensive management on severely degraded Indian wastelands (Sing 1990; Mishra et al. 2003; Pal and Sharma 2001) . When the plantations in this thesis are being compared to the wasteland there is a clear indication that soil quality improves with time arguing for long term plantation projects. This indicates that plantations on wastelands would indeed increase the productivity of the lands and improve the general environmental status. However, even a slight increase in vegetation cover from the baseline can be beneficial for restoration the wasteland in terms of erosion control and an increasing of the organic matter. The modelling conducted in this study is based on eucalyptus and acacia plantations which are very often not the preferred alternatives of the local communities.
Depending on the local need, a mixed plantation or agro-forestry is the preferred options, even if exotic species such as acacia may be highly valued for certain purposes. The data from the plantations analyzed in this study is collected in field and are a mixture of fruit species and fast-growing species.
Water is currently scarce in Karnataka, particularly in the eastern parts. The climate in the recent past shows an increase in temperature and a decrease in rainfall. If the increasing trend in temperature and the partly decreasing trend in precipitation continue in the future, the implications are a drier and warmer climate in the entire state. The lack of water is already a problem when establishing new plantations. In a country such as India, which is dependent on season-regulated monsoons, there is an even higher pressure on land management schemes aimed at an increasing infiltration and decreasing surface run-off. If an increase in the productivity of the wasteland is to be achieved then improved land management is necessary, with water conservation as the main goal. All possible practices, such as increasing soil organic matter, clay content and cation exchange capacity are necessary for a sustainable water resource management. One option to increase the infiltration rate and reduce runoff is to increase the vegetation cover or implement soil management practices such as ditching and countering of gully formation. However, to increase the productivity on wastelands further, initial supplement of nutrients and organic matter may be necessary (Ravindranath and Hall 1995; Olsson and Ardö 2002) .
One of the major socio-economic barriers to current and future plantation activities is the lack of financial resources. The same barriers can be shown from projects worldwide (Zhou et al. 2007 ). Lack of funding is one major constraint. The investments required for wasteland rehabilitation may be too large for small scale farmers. Joshi (1997) shows that many farmers consider a rotation period of 7-10 years too long in relation to their revenue needs and are therefore unwilling to invest. The modalities of the forestry CDM where the carbon credits can be issued for temporary credits may be one way of getting around this problem. Involving a larger group of farmers may be another way forward, where the risk could be spread and common resources shared during the years where no revenue was obtained from the plantations.
The GCOMAP analysis shows that forestry CDM or other compensatory systems could be one way of overcoming some of the financial constraints illustrated in the results. Thus, a higher carbon price incentive is necessary to bring larger areas under plantation in the near future. Other options for financing plantation activities could be found in voluntary carbon projects with carbon credits presented services (PES). The concept of PES is based on compensation to land holders for the protection or production of environmental services. These services could include an option to ensure climate change mitigation at the lowest cost, an option to ensure environmental services of local or regional interest such as the regulation or filtration of water flows and a possibility to strengthen rural livelihoods and revalue rural landscapes, their diversity of practices and ecosystems (Rosa et al. 2003) .
It should be observed that the GCOMAP model only returns general/regional results; it cannot be reduced to a local/district scale without carefully examining the potential at the local level. As seen in the interviews, some of the key informants highlight several environmental barriers for plantation implementation. Local conditions must always be taken seriously since they are determining the failure or success of plantation implementations. Generally, it can be concluded that the villagers are not satisfied with the outcome of the government-introduced plantations, which only led to a small amount of employment and poor revenues. At the same time, several key informants describe multiple cobenefits that would follow the establishment of new plantations under a private regime. Perez et al. (2007) conclude that the introduction of a financial system for carbon trading should never be forced on local communities by regional, national or global institutions. The importance of local farmers' participation in plantation management and species selection is illustrated in a paper by Blay et al. (2008) . By consulting the participants, the local people's needs were identified. This minimized the differences in interest and encouraged greater participation.
Since the reforestation of wasteland generates benefits for the public good from local to global level, it could be argued that some of the costs should be covered by national means or international aid (FAO 2006) . To some extent, this is already happening in India, with its large reforestation program. A market mechanism was selected in this study as a complement to the national efforts. Using a market mechanism as an incentive to establish plantations on wasteland requires strong and well-developed institutions to ensure a flow of financial benefits to the locals involved. The well-established Joint
Forest Management programme has developed institutions that empower and enable local communities to participate effectively in forest management to some extent. These institutions could be adjusted to suit a financial flow based on a market mechanism (Ravindranath et al. 2003) .
Previously, institutions such as the JFM have failed on certain occasions due to the fact that the returns from these plantations were very low and communities in some cases lost access to grass and fuelwood when plantations were introduced and its closure during the initial years. However with a carbon incentive, communities have a stake in the maintenance of these plantations and therefore the local institutions would take active interest in maintaining sinks. Given that the wastelands in question support very low biomass for use as fuelwood or fodder, raising of plantations that would provide incentives will motivate the local communities to maintain the sinks created, provided they are made aware of the benefits of maintaining sinks.
The wastelands in this study are in most cases unsuitable for agricultural purposes and would instead be better suited to plantation purposes; however, this does not mean that this is still the only option for land-less farmers to generate an income. To obtain a comprehensive picture of the different alternatives, several analyses need to be carried out, for example a cost-benefit analysis, a land suitability investigation and an eligibility analysis for different financial options. The rising concerns over land-use competition, food vs. fuel or mitigation, should not be taken lightly (Tenenbaum 2008 , Runge and Senauer, 2008 , Naylor et al., 2007 , Pingali et al. 2008 . However, while Runge and Seanuer (2008), and Naylor et al. (2007) both recognize that the right policies could curb this risk. The land competition issue will play a major role in determining the availability of land for plantations in the future (Ravindranath et al. 2009 ).
Conclusion
The results of this study led to the following conclusions:
 Water is currently scarce in Karnataka. The climate in the recent past shows an increase in temperature and a decrease in rainfall, which implies that less water will be available in the future. If an increase in the productivity of the wasteland is to be achieved then improved land management is necessary, with water conservation as the main goal.
 The major socio-economic constraint for establishing plantation activities on wasteland is the lack of financial resources, despite a wealth of interest and experience. In many cases, high investment costs and long rotation periods obstruct the establishment of financially beneficial plantation activities.
 Financial opportunities such as the CDM or other compensatory systems could possibly help to overcome financial constraints. At a carbon price of US$5/tC, the area planted would be marginal; hence the price has to increase to bring about an improvement on present plantation rate.
 The parameters addressed in this assessment is not exhausted, i.e. do not cover every aspect of relevance, which is primarily due to the complexity of the situation regarding land use in this environment, including both environmental hardship, climate variability, poverty aspects and development parameters. However, the method highlights several components of each of these parameters but acknowledge that other input data can be used.
 Area-specific results such as the ones presented here can be used as guidance in feasibility studies for plantation projects.
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Balooni (Ravindranath et al 2007) . Table 3 The development of different wasteland areas during the period 1998 to 2001 in different agroecological zones (AEZ). The areas are presented in hectares. NF -natural forest, P -plantations, W -wasteland, AEZ -Agro-ecological zones, P (old) -Plantations older than 10 years, P (new) -Plantations younger than 10 years. Differences between parameters based on land use were tested (two-tailed) with Mann-Whitney U (non-parametric) for significance using SPSS. Significance level: **0.05, *0.1 Table 6 . A comparison of wasteland potential, in different agro-ecological zones (AEZ), for plantation activities based on field work cases. Y Financial * To obtain the actual characteristics of the five land types included, the mean of each USDA class was divided by the number of plots investigated in each land type.
Tables
** The interview response to local barriers were not unanimous in zone 3. *** Only if there are financial means and the rate of return is higher from the A/R activities than from the present land-use.
Y = yes N = no
